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seems to hold in Drosophila melanogaster, and this find-Whole-Genome Expression
ing offers tremendous potential for gene discovery. ForProfiles Identify Gene example, genes that encode uncharacterized kinases
can be brought into the fold of a well-defined receptorBatteries in Drosophila
tyrosine kinase pathway. Alternatively, coordinately ex-
pressed signaling molecules might uncover new path-
ways acting at various stages of development. The pres-
ent study identified CG11914 (LIM domain) and CG9098
Microarray studies make it possible to obtain gene (SH2 domain) as likely muscle-specific genes based
expression data on a whole-genome scale. Arbeitman solely on the observation that their temporal expression
et al. present microarray data generated at multiple profiles are similar to those of known “muscle genes”
time points throughout Drosophila melanogaster de- such as upheld, which encodes troponin T (Fyrberg et
velopment, and identify new genes engaged in a broad al., 1990). The proteins encoded by these newly identi-
spectrum of processes, including the patterning of the fied genes might participate in the specification of mus-
cle. Moreover, the use of mutant strains, tudor and eyesearly embryo and senescence in adults.
absent, refine the identification of genes engaged in
specific processes. tudor mutants lack germ cells (Go-
In a recent study in Science by Arbeitman et al. (2002), lumbeski et al., 1991) and permitted the identification of
systematic microarray assays were conducted in an ef- germline-specific genes that are expressed in either males
fort to obtain a comprehensive view of the temporal or females. The eyes absent mutant, which exhibits an
patterns of gene expression during the Drosophila life eyeless or reduced eye phenotype due to death of the
cycle. Approximately one-third of all genes were sur- progenitor cells in the eye disc, helped identify a set of
veyed at different stages of embryogenesis, larval devel- 33 genes predicted to function in eye differentiation; 11
opment, pupation, and the adult. Subsets of genes were were known from earlier studies (e.g., Bonini et al., 1993).
organized into groups using a hierarchical clustering Here, we highlight several interesting conclusions that
algorithm based on coordinate changes in gene expres- emerged from this analysis. First and foremost is the
sion (Eisen et al., 1998). Fifty clusters were defined using observation that the vast majority of all genes, nearly
this approach. Some are enriched for genes encoding 90%, are expressed during embryogenesis. This obser-
mitochondrial proteins, cytoskeletal/neuronal factors, vation reinforces the view, perhaps not entirely surpris-
and antimicrobial peptides. Other clusters appear to ing to developmental biologists, that the genesis of a
include new components of biochemical complexes and complex organism from the fertilized egg is the most
cellular pathways. The analysis of mutant strains helped elaborate process known in biology, and thereby de-
refine some of the gene clusters, and identify a variety pends on “every trick in the book.” Of course, we would
of tissue- and organ-specific genes. expect to see genes that encode signaling molecules
Previous microarray assays performed in S. cerevisiae and regulatory proteins to be deployed during em-
and C. elegans have demonstrated that genes engaged bryogenesis. Somewhat less obvious is the finding that
in a common process often exhibit coordinate patterns genes engaged in a variety of physiological processes,
of expression and similar responses to genetic and envi- such as vision, smell, and taste, are also expressed
ronmental perturbations (e.g., Eisen et al., 1998; Kim et during early stages of development. Many genes that
exhibit a spike of expression in the embryo also exhibital., 2001). Arbeitman et al. demonstrate that the same
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a second wave of expression during the second major variety of developmental and physiological processes.
Drosophila has emerged as one of the most thoroughlyperiod of development, namely metamorphosis. For ex-
ample, genes expressed during the first 3 hr of em- characterized animals on Earth since its first use as
a model organism over 90 years ago. There is everybryogenesis are often reexpressed in early pupae,
whereas genes that are expressed in older embryos indication that the growing arsenal of postgenome anal-
yses will keep it this way for the foreseeable future.(9–19 hr after fertilization) are often reexpressed in late
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underlying morphogenesis of the microtubule-based mi-The (Theoretical) Yin and Yang
totic spindle. In the latest paper, Ne´de´lec takes a purelyof Spindle Mechanics theoretical approach to analyze a central aspect of spin-
dle morphology—the stable antiparallel overlap of mi-
crotubules emanating from opposite spindle poles. Sta-
ble here refers not to the lifetime of individual overlapped
microtubules, but rather to the long-term maintenance
of a morphological configuration. Ne´de´lec sets up a 27-Antiparallel overlap of microtubules is central to the
parameter-based theoretical model describing symmet-morphogenesis of bipolar mitotic spindles. How does
ric asters of microtubules interacting with motor proteinthis overlap arise, and how is it maintained? A recent
complexes in solution. The model is realistic in that thetheoretical study uses computer simulations to inves-
microtubules undergo dynamic instability, with valuestigate whether motor protein complexes can achieve
for the different dynamic parameters chosen from mea-this task. The “virtual” results reveal that a mixed po-
surements in Xenopus egg extracts. The motor proteinslarity motor complex is needed to do the job.
have quantitative properties measured for conventional
kinesin. This choice is not ideal, as properties of bona
In a recent study, Ne´de´lec applies stochastic computer fide spindle motors would be more appropriate, but
simulations to probe the morphogenetic potential of mi- these have not yet been well established. By systemati-
crotubule-motor protein interactions (Ne´de´lec, 2002). cally varying specific properties of the motor proteins
This work continues a theme established by Ne´de´lec, in stochastic simulations, Ne´de´lec essentially performs
Surrey, and colleagues in which collective properties of a “virtual visual screen” to find “solutions” that lead
motor protein-microtubule mixtures are quantitatively to stable antiparallel overlap between two asters. The
characterized by comparing computer simulations to results of this theoretical exercise on a highly simplified
the in vitro behavior of multicomponent mixtures (Ne´de´- system are intriguing both for students of the spindle
lec et al., 1997; Surrey et al., 2001). The broad goal of this and for those interested in the potential use of such an
approach.work is to understand the self-organization principles
